
Japanese Patent No. 2594475 (corresponding to 

PCT/ JP90/01502 (WO91/16805) published on October 31 , 1991) 
Japanese Patent No. 2594475 discloses a ceramic 
circuit board produced by a method for removing anundesired 
brazing filler metal by a chemical treatment after forming 
a metal circuit pattern by applying or arranging a brazing 
filler metal paste or foil containing an active metal 
component on a ceramic substrate, the brazing filler metal 
paste or foil being applied or arranged so as to cover 
at least the metal circuit pattern in a wider area than 
the metal circuit pattern. This method uses hydrofluoric 
acid alone or a mixed acid of hydrofluoric acid and at 
least one inorganic acid selected from the group consisting 
of nitric acid, sulfuric acid and hydrochloric acid, or 
uses a solution containing aqua regia, sodium hydroxide 
and/ or potassium hydroxide, to treat and remove the brazing 
filler metal . 
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(57) [J|fltn*<0$EH] 

[M2] m&.&iz®.ft*<£tt?>otts<-x hxim 

^ t«ri|#«t -t4BI*« lClftW-t 7 3 7?XiKi 

^ftfl-atr/XJi^^^-^AflEs-kSr^ursfcato 
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^^slcatf/xiifk^fl&o^iR-e 
MJnTii^itf^-^ h im^fzi><r>x&z>z t 

JPS?S t f&14&«?S£JWO&JK?g t a w t * 

[»*JHl 1] i&14&Jgfi£fr£-&tr^T **•-•<- x hXI± 

iz mtt l or-* c t % t -t %> m^m. i e*to 
3] ^mss^^-^*, ^?^s«ox7 

*«12teffeco-t9 5 y ^BfttK. 

Ho 

3M£o 

T, i*Srfflv^fc<><7)T**Ci:Sr#«4:-r4»*3ll 



(2) 2594475-f- 
•t75 y ^XHg&glKo 

^**Ci*#»i:-i-4Bt#JllllE*W>'fc9 3 v^l 

S&S^tSo 

jo fflR&ffi 

■ t'±wt>* ifaL- 

J^o«a**a^■ci^ "9 . if 
tiW-&*fzt'^x^2> a z<Dmilbm£<WLWLlr&tz 

-tr?Sy:yX£«c9ffc3iU«fc»K *«±U&JPHg*«#- 

l±Mo-MnS> f£te&JR%?ft«tS;, i£fkSBr£> DBCS, 

■fc 5 5 y 9 X t t L Tffitt^JR % -9 # It ttX 

e*tt**-*-4ftftr^5->>A*-t9 5 y^x^«t 

tv^) 4:^4$*, m&MmLxm<&fct-j-i,m&& 

m?>*>ttlfm (0gx.lf#raBS6O-177634^«) ffl 

KJHL±Tln«8l*6-f iDBCft (0( x. If !|#MBB56-1 63093 
*&*R) iWJfflt)tiTv^o fgtt&JK^-jWItSWDB 

(1) ±IB*^-f*:«r»4)t:»«)aaaK**fll:v»wc, Al 

(2) ««^14&Jg-C**0-C\ t-hvay^^t 
ft t'<0?IJ * * ^r-f * EM, DBCffi t? 'SUB S v»4 ± o 

50 ^0^4 5 O^^> (TO flt^-, v^3-^A (Zr) fiS: 
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y^y-^A (Hf) WLftm<7>?&&&Wi,m.frtfmAtT IV 

5 - t-«#f u*« t sit. l x mtk£m<omt 

♦ottftjis 2 ft»«^tfb« 2 mmm**<»x- 

&*oSMb1MI * Bfc* Lit < , ±«t**3Kv» two f$m 
y ? ^^tK^o^Kii^ifr *>*vcv>fc*»o tz i> <r>xh 

g«t LT7*5ti«tlK^li, Ti-AI*-g-# 

«± » ja±o ma ^ * » * * u * * 
o^zTtttmmx'tikm-rtitf. oBc&tz&mznx 

y > y LX£JR®Stf< 9-> Srff^i" 4 



(3) #K=2 5 9 4 4 7 5f 

6 

9e ffiftl u J: o r L r # e> *l *> <o T- h h z t i 4* 
» / < * - > * jk« $ * jt ft u^r 4 n u * m mesMx-Wi 

X S« H £m IE* S: L T t ift $r ISf # 4 t v ^ 

tftbitzZHtlMLtzt&'OXhZK, 
20 T^5--7A (A IN) , m-ittrim (Sislii) , KftT;U 

5->)a (AI203) , A70f«'f>aij:*im<i 

$sa»j*j * mm^-r t= * y h j: <o ma u ^ i 

fb%, #±*7c*^fb%^ T^*';±*#JK^b%^f 

<r>im%)Wtmt7 )v < ^ >7 A^*{cit*p l, mvik. 

30 #s«fe«fL^toftir-c*4 0 

Y, Sc, La, Ce, Be, Zr^W^fb^i5«t Z^mt^hm 

tftitz'j?* < t *-««*ttj»?iijs:afb^'f *©*t^as 

4o 

mit7)H-VA&mt LT(±, AI 2 03-i-*»90-99. 
ibr;V5 -^A^lZSJ^t LTSiOz, CaO, MgO, Ba 

tffiffl $ il4 % 0 tWiJRffiS-li, Ti)^7>> Zr 

(Cu) fife^ -7 7"^ (Ni) *j5^*<7)ft1t^JKftfl-JJim 

50 «X«±~ttJ£Jl-t-C*4. *^W«>filljft 
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itntctbizm (Ag) ffifr££<b .It 
fc^fcAgj£#fcCu)S5J-*#JHL7t:*£\ Agffifr60-85 

fi-I:%T*Cuffifr40-i5M%<omffi^iii L < , ftizm 
daaiftKOfi:Ti:*ft-aftieoit*0.«*^Ag«*72*« 
% TCuffi53-28*fi% CO v» to i9> 4 # B B H affiX (± * OftiSO 

affi* s *iiT-*)^ 0 

<b£fcK*«i»^#j*£i-*4£i<>-c&.&o £f%ffi55- 

ttlf^cOtiJ^-eab^o -T^to*>, Ag-Cu-Tu Ag-Cu 
— Zi\ Ag— Cu— Hf^ Ag— Cu— TiH2, Cu— Tu Cu— Zr, Ni 
-Ti, Ni-Zr. Ni-Zrte, Ni-TiH 2 . Cu-TiHz. Ag-Cu 
-Zr-Ti, Ag-Cu-Zr-TiH2& ¥X$>& 0 tztzL, ffitt 

BJffifl-t LT> AIN, Si 3 N4, Al 2 0 3> £-ffc**3g (BN) 

m i mm s -tx -t 5 5 ? 9 * mm t om & »*l £ 

Stfc^SOju m£©x.S fc i < &V>cOT% ff-i L < l±30 
OliSS L < 4 < , »i L < l±10^ mJJlTWU 5 ^ mfl 

h if z> *WH&M£LXlt, 

^n-x, ^^;Hr;un-x, ^'J ;M ?7?'J u 
- h (PMMA) , ^'J>fV7'f;M?7? l JI/-h (PIBM 



(4) IfrWf 2594475-t 

5 

A) *aW£ffl3it«o 

ffi#JfiWO&«ffi5t100«*«HC*t LflHt^fSflE* 3 -4 
OSfigp, •fc9$"/*x»*o~lO**»4J*L<(itS 
tt&*l£fl-4>ttflj* <fc I) t 5 ~35MS0?4:v>*4f U10 
-30**»^iS:^*OiEHrtU*ori -9**aMSU 

2-~8a*as, *«»#jio~3o**aj, #«tt#»jo~ 

- 20, 000cps7i f S iLv>o 

4fc, *coft*&USH±, S14^JSffi*t 
Stt^ffi*J-^O^JRffi^«:#tr#&?S, Xl±S14# 

■*l±^:cOi:iJl)-e*^ 0 1-^to*,> Ag-Cu-Tu Ag-Cu 
-Zi\ Ag-Cu-Hf, Cu-Ti. Cu-Zr. Ni-Ti, Ni-Zr, 
Ag-Cu-Zr-Ti^fc*T-^>^o ^itb<Oo^>. Ag-Cu-Zr 
20 Xt±Ag-Cu-Zr-Ti7) ? 4f f tv^o Ag-Cu-Zr^-^&T* 
l±, Zrffi^ii, Agffi^-tCuffi^tco^It100Sfigr>(Cit 
L4 -35S*gr^tC10-30a*a5^t LV> 0 — Ag 
-Cu-Zr-Ti^^-Cfi, Agffi^-tCuffi^tcO-g-ftlOO 

L, Zrffi^(± 2 -25Sfi«E#U 3 -20*SST> 
AfiK, t tz. Ti ffiS-ii 1 -~25fi»gM#tC 2 -20* 

Lv, Zrffi55-hTiffi^cO-&It»t±35*figim 

50 «*>C>, Zr?S, Ag-Cu^JS<O«It-«^i-^,0U, Zrjg, 
Ti®, Ag-Cu^lSOWUfWI-riW, TiJS, ZrfS, Ag 

tt&«?St LTI±, Tilt. Zr?g, Hf?|^-?-tL<b<0^?S 

jj'fflv^n, i/c %rtt&mm<o&mi8 1 utu, cu 
40 ^hb^ Ties ?w #Ji«<ot+K ico v » x imizm pi 

maSmX*)*)^ 0.1-1. Omm^i L< (±0.2-0. 5mm<0 1 <7) 

®«x.Jf»lH (b) (b) lcft*fCv»*J:9 

j£v^B«Sr*+4&JK«4, 5 (J-J.T, ^OilSt^ 
50 J'^JRiRtv^) 
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o#l±, 4>&< t >b&R®&s-<9-> 9 
©Fflx.if»3H (b) tc^*trv>-& i ^ #JS0SSa5 

J3WO»«-12b» 13bt^£> fc4&flMRl2, 13 (WT> £ 
AJKHttJAttOWfl- 12b, 13b*jBfifc-f 

o 

3-v f-> V 7 Y commit , u-)l,a-?-^<7)$i& 

ii) X^V->enWi;<t !)x-;f/jri-y*7 hir.t?? 

»= SMfr-f- & i t * 4 o 

jjj) xyf ^/OIIC, ^-7^ T'^^gO^JISlI 

iv) ^H^^-vHU^C^^Ffl^dWii, ^y^- 
®Wx.li^4H (b) U*itTv»4J:-7U, £JRHIg&ffl$ 

ft ; t I ^ o rv>i ilSli 15 m 

iii) -tSEii) tcioV^-C, «^7CSI$7>£;i;;i£-tf:£:Jg[S 

<o 

±Ei) -iii) 0*ffiUiJV»r, ^JSHKSP^i:^ 

io-c^TUv. fir, temrnvkUfrmmmt l 
ti#«0K/^ - > t mm--w.rn.-tz> - 1 l < . 



(5) #g^2 5 9 4 4 7 5t 

m ®&'< 9 - > £ $ A U J£ ft $ -£ 4 £ t **T* § 4 o &JK 

^awffca^ftwfbsfci^fctf&tiao x 7 f 

iSfblS 2 ttfl:*2fll*»u ML ««fbjc*» 

ft* 2 „ -77, 

20 fffttS5-5#ts*tSo ;<oi7i^9W±, 

*Ui0O x If % T -t 9 5 y * x Hs)R<7)£M t-SEffi L fc 
* 9 *j-OfStt&* «fl-**-t y \ v 9 7s t BUB L T^.^ t 
30 *tftt(f, 7 7|, 7-yfkTV*- 7 A, 7 7ft* 'J -7 

muyytmtomm, i*, *«^7-hU7A**, 

^/X(i7-7fbT>^^7A?§jg) , XI4 (7 7^^ 

<orI^T-* •) , ilg^-fb7jc^7K<7)?^SD(i?SK^S!j*^3!{- 

40 %, ?fi^c7)^A-tcti-7 7 8^2 -40Sfi%T**l^<7)te 
«BI^ J 1 - 1 5**% 4 C t **«F 4 L v^ 0 

50 fllEMSftOTjc, jS»J, r^*'JKIS«[<|54:fflv»fc0fe»X 
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-tirtiWTcot ±5 T-&£o 

-t5 5 -y ? x£« : a^r;b 5 --7 Ag« 

. 

^>"7*t^-^h :Ag-Cu-Zrjfc 

Ag-Cu-Zr-Titeyf. 
Ag-Cu-TiH2-AIN^ 

*3S%-9*t(fe*ft : LT7yg£3?ji&I££fflv> 

ixt(5(J|B|^-c*^ tv^ ;tf*l) 1 ire, 

CSi Li/>C0{±, WM.fc?$>ftil-%iXX^Z>frhX$>Z> 0 

CDAg-Cu-Zr^ : 

Cico^tm, rStt^^tLT, TiJ&5M#KTiH2 

L £i§£-i;Jt^T SPf« t rn.it r ;u 5 - <y u w& t 
tix^2><r>x±m&j>- ; ±x$>z 0 tfz, mmt?>7ttt 

J&73-co£-Bt100fi4g|HC*tL 4 -35*SSI5!if {C10-30S 
lA> 0 

©Ag-Cu-Zr-TiHa^ : 

Zff>^o^lt, Zr<7)S^f-C*S^t^-7*ti:OS.*f- 

4- if t t i co mm x*> h mm. t m.vc r n> ? - •> a 

Zr)S^hTiH2C0ffiffl«:t±, «£-5*JKfc*B%-7 WcORfc 
*<o^l,14(: iotgi So Ag^tCufiSt^-co-^ftlOO 
*SST>IC^L, Zr^li 2 -25*figr>#lC 3 -20MmU 

x& n . TiHs i± i -~25**gr>#u 2 -~zom.rn.uxh <o , 

M^co^fti LTSSM^T^i U>o 
®Ag-Cu-TiH2-AIN^ : 

Z<D^o^it, ^«tSfhT^5-^A^«tcO+53- 
&«£-3£«£#§IJIU L^^^IhI8S^^->K^co^ 

TiHz tAINCOttffliii, AgJ&frtCuJ&frcO^-itlOOfiJ: 
SBUttU TiH2l±5 -30S*SrK AlHliO.S-lomSgPT* 
<fc£o AINIi, TiH2COttfflM<Oltj«(CiEitCT$-<±'T'affl 

±ie®-®co^>o#UioV^T. Agf&^tCufiStfr 
CO#J£-(±, ftt-lftBSL/.: Ag^^60 - 85ai:%T- 

- 1 5S*% Jf#lCAgfiK55'72S % T-(kifi6;^28Sl: CO 



(6) ^pfp2 5 9 4 4 7 5-f- 

12 

DBC&X'frbtLZ>£7tt&.m&<V$,2>'<?£:mU 

*o #^«£LT, SI 1 0 fc * 2 EU± * 
3Sli^-7X7fii«*, -€-LTlS4 0li7°y 
/< y * & ffiffl L tzmxh Z> 0 

iefi-r^o Ea^--&tLT{±, bnm&u., 

f ^xffil CO— ^r<0M-®{;iitiJ^B^% ; J*t2 

a-rso -tit±, $ y ?x&m.tm2mz±£ §co 
mxhz>o 

t5? y i'X^cotT— ^coM-HUJl, 

[»1H (a) ] , XJ±^*HtttraJg (JBIT, 
30 ?-yAtv>T) **vM±^JS0g&co— SP^t>4S®*c 
cO/n°^-> (JJ.T, i^7-yBtvn) lC^>9*t3 
Zmtt-fZ »2i (a) , *3H (a) . *40 
(a) (Hi**'**-;' A *jj*Lfc) <> 
^#/^->AcO*-^(C{±, -etLtPI^co^jRlHll&IO 

^ - > B «:#trlt*i.f - > B t li** o tz$$ 

•^o^coffifflii: LTIi, ^» $*j-<oii*tB L^*^ 
i^C^i^ii tC, KJ»*SI6i»t? 5 -ISmg/cm 2 

^o -5-cOSftti^ fckxftMCIiAHlL^iLT 

<±-€-*iJa±coj£$co^^#J3i«4 ^BEfi-t^o ffeyj. 4 
•7 -^co^JKIlKlOSr®fiK$-*sn-Wl- <> PPlJKco-< ^ 
&JK«5SrE«i-&3&« (§11 (b) , §20 

50 (b) ] > m2m<Dmr-a^xi*'iL>-?i,i>'<9£.mM.* 
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JB^iiMf 14* <\ mi*'** - > AXtt*^^- > B 

— i3i (b) (i^--7^«y^^«12, 13£, 
* 4 [1 (b) Iiy7va/<7^il«14, 15*E«Lfc 

<n m A iz m tz 4 v * as -efi 1 n & tt *u;r & & v » 0 

W*2kft<r>m*7fi'tt, 6 9«OiIffi^U, Ag- 

cu - ffia.&m& x (^or £Ui, cu- f&it^JK^ -e 1*920 

1C£JLL, Ni-«14^JK*T'(i1000t:tJL±^^T-*)^o 
lH (c) ] o 

m2m<7>miz&^xi±^ x^f^^ b 7ia*>^ 

<fc£ 0 £ib\ *2BHci3v>T\ x>yf >^l/y^ h Sr® 

(c) ] , *^^->At^«H»4:(iWJBmr* 

SLTv^#, - > B L^*> ^ o #**E 

B $ tlT v> V^BO^JR«»^U tx 7 f 

sratt-c, Lfri>$m&w*Gir&&m®mzffimz : !tz 



(7) 2 5 9 4 4 7 5^- 

14 

^JKffiOKSK • Umz Zh*:? I y >7 

]ki-& Z t&X£ & Z tX$>2>o ttz, DBCftO»£\ 

anL*ttntfi?>r, itzft^&mzvotzio&m 

IMElOlJiJcDJ: -9 IC* 7 4 7yaA7^^I»4, 15* 
m^tzm&, x 7 f >7i/yxfoi*(i, «fWO»# 

^CV^T% X7f>^CJ:oTtI^mHi*L 
fcffe, xyf>^i/y7 h)R£SHJBtL£«@i&/N 0 *-> 
9 *«itfc-fe9 ^ y ^^«tt4 [Hi (d) . UK 
2H (d) , »3B (d) ] o X7f>^l/y^H^ 

50 Kffii: LTE*tttf t4#^l*fif Lt£*"Ci 

JK D S& J^oSB#i 4b, 1 5b * tKtt W K 5 1 # mir z t \z X 

* C»4H (c) , (d) ] o 

9 t i> tEiLf:^)^ - M 

f t»« ft ^> -9 #1 1 & $ tm<? X jRJH u ab 

■4 o 

*2H~»4H<7)«?!lcOiwa|if-ei±, ^JRISK^^- 

o 

«i±, z<n&$%i xizi*&mMf&'*?-> 9 *mz-tzi> 

otiom^ »^UJ:or<i. #JK@8&/<^-> 
9*^Ot±*fflL*-9*t*0^5f^9*tll)6**») C»2 
H (d) . »3H (d) . «4H (d) ] , Sif&OJ^H 
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2 5 9 4 4 7 5? 
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• affc»**o*#jft#^oTv»4:y«.jc* ») cut l 
60 (d) K ft *Bfe*LT&JKHttlOS:B«:S 

fCt^fliT-li, $li (d) iztetf2>&JR®!&/< 

QMO^S^ottll^ »2@ (d) % i3S 
(d) IIM4 1 (d) t-iott^>(i*mL^-9*t^<73/F 

n % o m i * anffiiasa-c l t #s m%i o i m *. tz* 

ffe^O-trv 5 ■» 9 *m'&&W.t-f Z> [ill (e) > ft 
2H (e) , »3I (e) , »4Bi (e) ) 0 

0l£7f:-tH±\ 80"CO10%'7 7Kt-ftItlit#^ 
Ag-Cu-Zr=fc*> -9#T*Ji 5 -2053-|Bh Ag-Cu-Zr-Tife 
&T-(±10~305MSK Ag-Cu-TiH2-AIN*-et±10~3055- 

*i&{?0 1 - 6 

-0*jtfl|tt»l 0 (a) -»1B (e) OlfSCtS 
9 00 

**«-frT, «»*72«, fflt»£28ffi. &m'Vn>3- 
V A * 4 SB, 208BX (±3595 £ W x V tf * * - ;H 5S& 

C tl £ 60mm X 30mm X0. 65mm 1 <F>M1tT )V 5 r. <"? Agfa 

fc»£*12.0Bg/ctf (UMiM 1 2 ) , 20ffiBE#Lfc 
t^^.Smg/cm 2 (Hife0O 3 4 ) , 35»B*Lfc» 
^fcS.Smg/cm 2 (*J&0fl 5 RW6 ) bLtz (ili 
(a) ] c 



i6 



/0 



20 



30 



* 



mmX30mmX0. 2511™' ? miS.Z&m%lW. LXfr bfPlZ 
&AU ftM^. 920t;-C0.3^FKJP«iL/t^, 2 *C/ 

fUOttiLfc (ill (b) ] o 

K»iH(c)], *it*2ftjtift-eiyf->^jaa 

hfcfWKLfc («1B (d) ) , 

n b ntzm it , « im&' * * - > iniu % ? *h s * 

^oTV^<0-C*ca=Srl^*-t-*/>:i6, 80"C<7510%<07 

5ttro*jfcmuov»-C(i8£-|B!, 
003 UOV^T(±12^H, ^LT*ife0O5 Kov>TI±14fl- 

ffc, ^t9<7)^-5tt:-ro(cov^TI±, HJS0O2 t;ov> 

HJR-* * fc #> U * - ffl ^)fffi i: if M#|6] -Ctc* # 
#f£EPMA (S*Slf^±58EMX-SII7) KJ:9«SSLfc. 

Ztih <7)|£* £ i14^lc^i- 0 
H$t0O7~11 

C<7)*Ji0iJi±»l H (a) -ili (e) OISKffc 

o0Or-*^o 







(my/cm) 










7 


2 


25 


6.0 


880 C C 
0. 2hr 


7 ^i&(7Q c C, 15%)@^f^lO^-^(55°C, 10%)15^ 


8 


2 


2 


8.0 


7 v ^(7o°c, i5%)m^m^tt^mm(5Fc, io%)i5^ 


9 


25 


1 


7.5 


2^0/^ 




10 


25 


10 


5.5 


7 ^S?(70°C, 15%)@*^f^l0^-^(55 ,1 C, 10%)1553^ 


11 


13 


5 


8.0 


7 v ^(7o°c, isx)amkttJ&&*mmt&rc, io%)i5^ 



f»<bitfc-i:5 5 -y ^XHltt36«oiFfilfitS**»14jE(- - <7?^*fe0lJ(±* 2 il (a) - (e) OXgtl^^tO 

**I0O12-15 jo ^•r#J^o*lgft^^>i&*, a<tr;i/5-^A^*s- 
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(9) 



#H=2 5 9 4 4 7 5? 



17 

#213 (a) Lfc, 
!±S&2^OjIi)-e£>£ 0 

X30mmX0.30mm'<7)il«^«fi*aeeL, S-^ + t-feX 
Ztlt><D&.WZH6M&'p, 900"C, 0.5hriJD3ftLfc8L 



78 



* (b) ] 

cjMrunt* [»2ia ( c ) ] , xttmi tmm-* 

[*2 0 (d) ] <75T\ fcZftU^+fctt^SKayaS* 







SB 


2 


m 




















12 


5 


0.5 


12.5 


:7^(65°C,30%)15# 


13 


20 


1 


9.0 


37^(65°C,30%)15# 


14 


25 


5 


8.0 




15 


30 


10 


10.5 


y vW?25%ti&mi5%<?>iB&l( 65<C)20# 



#d£W6~19 

d c^^jfe^ljii. mim (a) -ill (e) Oleic 

$ 3 at 



« 








16 


5.5 


940°C 
0.5hr 

3°C/:fr 


7^^(80*C,30%)20» 


17 


5.5 


7^1^(80X;,30%)10^ 


18 


7.5 


7-yBfe(80 < C,30%)20£- 


19 


7.5 


7<yHfe(801C,30%)103- 



*JfcfllJ20 



Sfi#J#T% -«©*72», ff|5&5|€28ffi, &JR->*^3- 

t\ S-fkr;i/5-^Z»*«U^*L (&7ftifi10.0mg/c 
m 2 ) , (V«0.2SH t ) *««U ImmZfttc 

v»*-frflt*ft«Lfc 940"C, 0.5hi\ |5£S. 

*»a«4» sot;, 30%<a-7-y»rci555-m"ca*o 

HM15D21-22 

£W*jifl|tt, #2 El (a) -*2ia (e) OIg»: 
ftM#*?« §g***72g&, fH«N£28ffi % i4fi:ff 

40 ^:-r o fFffi$S*?r#14«tc^1-o 



(a) ~*2BI (e) 



-9- 



19 



(10) 
4 



#1*2 5 9 4 4 7 5f 



20 



31 



m 










#J 




> 








21 


5 


13 


0.2 


0 


8.0 


950°C0.2hr 


7 ^S(80°C,30%)10^-©gK(70°C 1 10%)15# 


22 


5 


13 


0 


5 


8.0 




7 ^M(80 < €,30%)10^-fi»(70°C f 10%)15^ 



10 £ 

(a) -»1H (e) COXSI 



**£^U23— 26 

-onifewii, mi 

**<W#t\ *»*72«, m®M28U, *5*U*-T 



i tra^it^a (it u ^-x h^j±^^ >j ->en 

5 £ 















23 


A1N 


10 


10.5 


900°C 
0.5hr 


7 -j g£(80°C, 30%)8fl\ Kmbft* 


24 


A IN 


19 


7.0 


7 v i£(80°C, 30%)12^fi*aS^ 


25 


AI2O3 


5 


6.0 


7 vmm^3b%)tt^m^m^ 


26 


AUO3 


10 


6.0 


7 ^®?(80°C,30%)5^@#^^ 



znnt&mit. £10 (a) -mim (e) wise 



6 m 





t5; i'XSfi 








27 


A1N 


9.0 


980t;0.5hr 




28 


AUG. 


9.0 


y v ^(85°C, 10%)5# 



l£Jfe1?929- 30 

C*xf>0*|fc«fU±, $4i (a) ~»4ia (e) OI 

SiLf:. lO^of^-^. h 70mm X 40mm X0. 635m 
m« <7>affc7^5-^ (HSS0IJ29) X«T*5ti 

« (Hifewo) t-, xt")->ftimx*&G-s*9-> : }fm 
ujWfLfc (i4i (a) ) o ioaf«4T3fc4He*», 

*«t|BHi£$r#U )¥<^0.2mmT\ U8§gr>£-£ 



4121 (b) ) 

40 g|#*a*L:feJI5HI&*»jatLfc (|4@ (c) , 

(d) ) . ^JPS0ttfflH»w%-5#OJ±AaL** 
MLTV^:fc* (g4| (d) ) , 70t:, 10%cO7-y 
S£t\ *ife^29lCov>Tli30^, HJfet«30tCOV»Tli10 

*JfeP!l31-34 

CtLf>0*Jfe^JJi, »3HI (a) 30 (e) COX 
50 4«lJ-g-T-^95SP, y*3z->i 5SP) x W 



-10- 



(11) 



^2 5 9 4 4 7 5? 



21 

*gr>£&£-U ^>o*t^-* b£PSIL£o 

Mftr;u5-^A^« (#iifcf?!)3i) > A5-f 

aft*-**** (*s£0ij34) <o#s«±tc 

en©J-e«^^->?K*tt-M* (j&^I^.Omg/cm 2 ) L 
(§31 (a) ) o 

Efciyf-V^ftT, #«[HlB&SC53-^0.3iran«, &JREIE& 

U ****fls«Lfc ($31 (b) ) o 
(c) . B»*S'0*l'yXhftt) . ^bttlM 1 tH« 



22 



10 



7®t io%5SK^ h 4 * 65to»R-c, s#«e * tt-^ L 

CO*jfc««\ Sli (a) -j»ia (e) Wietz 
(-§-£&J&(ifiS7*<7);i() ) , f n;^*-)H2ti 
-*A**U §H« (l¥S0.2mm) *fflv>T, 3Hfefll 1 t 

31 



Jill 










m 


m 


i^PZI — ^7 A 


35 


72 


28 


5 


11.0 


92O°C0. 3hr 


7 ^ tt(80XJ, 15X)3^*Jfc4\jB**f^ 


36 


72 


28 


20 


8.0 


7 *K(«rC, 15%)6»^*ft4u«^f*i§. 



:o«t«iiii III (a) -*iig (e) ©lgt:«£ 
#8 Soil f)) 100M», ^UfcT^-JHSMtt* ? 



;U5-^A3£«, - 7 ()¥*-0. 2mm) SrfflV^T* 

















37 


60 


40 


7.0 


1150°C 
0. 5hr 

2°c7# 





dOSElfcWi, 120 (a) -f2H (e) <75I@tC 

8) XlififtW*** (HSEtf!l39) , &««£LTNi 
(Ni:80wt%, Cu20wt%. J¥<^0. 35mm) £fflv^ 



* 9 m 



mm 
m 


■fe-7 5 y 


(wy/cd) 






38 


AU0 3 


8.0 


1180°C 
0.3hr 


(50X5, 15%) 


39 


SUN, 


8.0 


(50°C,15%) 



*SEW40-42 

US IB (a) -#112 (e) OISi: 



50 



-11- 



23 

m\omzm-t®.J8.RVWfrZm-f2>iS-&m*. 65mmX 
45mm X 0. 635111111* <OSffc 7 A> 5 — *3 A WftMW'^.W. £ S •? 

BU 920'C, O.ShrJOftj&SU ft 

» io m 



i 




JSJS 
( Mm) 




SI 


M 


3 — 


40 


72 


28 


5 


10 


7 Z »(80U 109S)4#-> 


41 


72 


28 


10 


10 


7^®K80*C, 10%)6#- 


42 


72 


28 


30 


9 


:7^i£(80°C, 10%)7#- 



(12) #|^2 5 9 4 4 7 5f 

24 

* CO*jfc«ti. »4B (a) -*4 0 (e) Olgi: 

40 1 jb« t *i- & mi t r )v i * A mrnjL imit r 

^Ut:f^0.25m(7)y7ya/N'7 *$f!«*WBf£, 
£*14«tC7jrt 0 



20 



Hffi#!!43-44 



11 









(Mm) 






SB 






43 


A1N 


72 


28 


15 


9 


900°C 

o.ar 

2°C/^ 


7*l«70 < C f 10*)3Dfl> 


44 


AUOa 


72 


28 


5 


9 


7 vt£(70XUO%)10# 



-O^SStaiii, |2@ (a) -SI2H (e) OlgK &«JilC, -VfltTEItLfc. f^«*frt»12 

IS 12 S 









(mid) 












45 


(Cu 80wt%,Ni 20wt%) 


95 


0 


5 


15 


980°C 
0. Sir 


ffi(45 < €,20%)55> 


46 


(Ni 80wt%,CU 20wt%) 


0 


60 


40 


9 


1150°C 
0. 5hr 

2?C/ft 


3E*(951C f 303S)3# 



60nimX40irmiX0.65inni«<oafbT^5->!7A^«^®^: \Z&6Lt PJJfcflcOO. 3mm« <DSPH££Efi Lt> SM(^94 



-12- 



(13) 



25 



26 



iff it 2 5 9 4 4 7 5f 
®3i (e) Olgi: 





» 13 


31 


mm 








( um) 


( Mm) 


47 


2 


11 


48 


4 


7 



**, 80t\ 10%<D7-ygrc\ fi*JR*fJ--5-Lfcj&*<b, 
*S&0lj47T-ti 5 #|Bk Hi£^48T(i 7 fl-ffiff&^-t: 9 5 

"to 

)~50 



^3 IH (a) 

aftr;u$-^^s« (#iiiflJ49) , xi±t^$±^ 
* (*ifetf!l50) ±(c, jui-, ->ttu, 

£T*HS§g&^ ? J?^0.3i!m&&^--7Ji-;' 

880*0, 0. Shrinks LT«£-#£ If fc. 

@g&>'?*->£fM <4<&fcB 1^^4:15% 7 
•fKt 20%il®e^ 6 « & 70"C Oft*T*ifc«49-C 1430 
55\ *Jfe0U5OT-l4 5 53-^&31L, Bfe*Lfco Whtitz-b 
75 7 ^ XEK36«OffFfiB«f***14'0Et=^i-o 



14 













kg/csi) 




(**a5) 


^—7 1 








1 


AIN 


m. 


— a h 

(ig^i) 
£® 


Ag/Cu/Zr 72/28/4 


12.0 


7-y®>(80*C, 10% )8# 


7.1 


6.5 


7.7 


2 


A1N 


^*Cu 

m 


£® 


Ag/Cu/Zr 72/28/4 


12.0 


7 -y ffi (80*C, 10%)4 


7.2 


6.4 


7.9 


3 


AIN 






Ag/Cu/Zr 72/28/20 


7.5 


7 8K80°C,10%)12 


8.6 


7.6 


9.8 


4 


AIN 




£® 


Ag/Cu/Zr 72/28/20 


7.5 


7 v (80X3, 10%)6 


8.7 


7.5 


10.0 


5 


AIN 




£® 


Ag/Cu/Zr 72/28/35 


5.5 


7 -y ®(80°C, 10%) 14 
ft 


7.8 


6.9 


9.0 


6 


AIN 




h 

£® 


Ag/Cu/Zr 72/28/35 


5.5 


7 v H& (80°C, 10%)7 


7.7 


7.2 


8.9 


7 


AIN 




rir® 


Ag/Cu/Zr/TiH 2 72/28/2/25 


6.0 


7 v ©(70-C, 15%)® 

# k n mo63-*mm 

(55"C, 10%)15t3- 


11.2 


9.4 


12.3 


8 


AIN 


^Cu 


:£r® 


Ag/Cu/Zr/TiH 2 72/28/2/2 


8.0 


7 v g>(70°C, 15%)® 
(55X!, 10%)15fl- 


6.6 


6.1 


7.1 


9 


AIN 




7. b 

±m 


Ag/Cu/Zr/TiH* 72/28/25/1 


7.5 


7 -y K(70°C, 15%)® 
(55X3, 10%)15#- 


9.8 


8.8 


11.0 


10 


AIN 


tS 


(A*tt) 
£® 


Ag/Cu/Zr/TiH 2 72/28/25/ 
10 


5.5 


7 -y ^(70°C, 15%)® 

f m n #103— tan 

(55°C, 10%)153- 


10.4 


9.5 


11.3 


11 


AIN 


-^*Cu 


7. h 

r£r® 


Ag/Cu/Zr/TiH 2 72/28/13/5 


8.0 


(55°C, 10%)15# 


11.5 


9.3 


12.5 



-13- 



(14) #1^2 5 9 4 4 7 5-^- 

27 28 

















§ 


r?X 








-<-X h 






gK 




(fiSSR) 










12 


A1N 




— > 


Ae/Cu/Tilk/AIM 

o&/ \jvi/ l 1112/ ri lli 


72/28/5/ 
0.5 


12.5 


7 K(85X!,309«)15 


7.6 


7.2 


8.1 


13 


A1N 




x h 


Ac/Cu/Tifk/AIN 


72/28/20/1 


9.0 


7 y K(65XJ,30%)15 


11.4 


10.7 


12.2 


14 


A1N 




— > 


Ag/CuAiH 2 /AlN 


72/28/25/5 


8.0 


7vl£25%ti£iS15% 
^0^^(65*02043- 


10.8 


9.9 


11.5 


15 


A1N 




x b 

— > 


Ag/CuAilk/AlN 


72/28/30/ 
10 


10.5 


7 v M25% b iSMl 5% 
W*iS£(65t))2043- 




8 5 


9.4 


16 


A1N 




X h 

±m 


Ag/Cu/ZrHa 


72/28/9.3 


5.5 


7 * ^(8O'C,3O%)20 

43- 


6.5 


6.0 


7.1 


17 


A1K 




X h 


Ag/Cu/Zrfk 


72/28/9.3 


5.5 


7 > 3 8t(80X:, 30%) 10 

43- 


7.0 


6.4 


7.5 


18 


A1K 


* 




Ag/Cu/ZrH 2 


72/28/9.3 


7.5 


7 »(80'C,30%)20 

43- 


7 >> 


6 Q 


8.2 


19 


A1K 






Ag/Cu/ZrH* 


72/28/9.3 


7.5 


7 ~7 K(801C.30%)10 

43- 


8.1 


7.3 


8.6 


20 


A1N 




— > 


Ae/Cu/7r 


72/28/19 


10.0 


7 ®(801C,30%)15 

43- 


8.0 


7.1 


8.8 


21 


A1K 




mis 
— i/ 


Ag/Cu/ZrAi/ 
A1 2 0 3 


72/28/5/ 
13/0.2 


8.0 


7 v K(80X:,30%)10 
43--^flKM(70t!,10%) 
1543- 


8.2 


7.5 


9.2 


22 


A1N 


« 


*<—X h 


Ag/Cu/ZrAi/ 
A1N 


72/28/5/ 
13/5 


8.0 


7 K(80*C,30%)10 
43- -^^(70-0,10%) 
1543- 


ft A. 




9.6 


23 


AIM 


fit 


X h 


Ag/CuAiHa 


72/28/10 


10,5 


7 ^^(80-0, 30%)84J-, 


8.3 


8.9 


7.8 


24 


A1N 




X h 


Ag/CuAiHa 


72/28/19 


7.0 


7 &(801C,30%)12 


11.8 


10.8 


13.0 


25 


AUO, 


«E 


X V 


Ag/CuAiHz 


72/28/5 


6.0 


7 y^(80°C, 3096)543-, 


12.0 


10.5 


14,1 


26 


AlaO, 






Ag/CuAiH* 


72/28/10 


6.0 


7^S?(80"C,30?6)543-> 


9.2 


8.0 


10,3 


27 


A1N 




-t— X V 


CuAi 


95/5 


9.0 


y y m (85*C, 10%) 5 


5.9 


5.1 


6.5 



-14- 



29 



(15) 



#ff=2 5 9 4 4 7 5-?- 

30 



§ 


7* 

SMS 






mmssm 


C l*fe> 1 &W-5£ 

Wan) 






— X h 


¥^ 




«7C 


28 


A1b03 


^Cu 




Cu/Ti 95/5 


9.0 




7.0 


6.1 


8.0 


29 


A1N 


^Cutg 


> 


Ag/Cu/Ti 72/28/10 


6.0 


7 v K(70°C, 1096)30 

-A/ 


6.1 


5.5 


7.0 


30 


AU0 3 




> 


Ag/Cu/Ti 72/28/10 


6.0 


7 v ®(70*C, 10?6)10 

-a/ 


9.3 


8.1 


10.5 


31 


A1N 






Cu/Zr 95/5 


7.0 




6.2 


5.5 


7.0 


32 


•i Y 


Cutg 




Cu/Zr 95/5 


7.0 




6.4 


5.9 


7.3 


33 


AU0 3 


.y ^ 




Cu/Zr 95/5 


7.0 


7rySB096tiBM10% 


7.9 


7.3 


8.5 


34 


SUN* 




7 h 

> 


Cu/Zr 95/5 


7.0 




6. 1 






35 


A1N 




0 


Al/Cu/Zr 72/28/5 


11.0 


7 -j m (8(TC,15%)3 


7.1 


6.4 


7.9 


36 


A1N 




^— 7, Y 


A 1 /Cu/Zr 72/28/20 


8.0 


7 ? ^(80°C,15%)6 


a q 
0. d 


7 Q 




37 


A1N 




H 


Ni/Ti 60/40 


7.0 


NaOHf4S°f! 2f)9< ^S4>FU1 


6.1 


5.3 


7.2 


38 


AU0 3 




IBS® 

. ■» j 


Ni/TiH a 60/4D 


8.0 


K0H(50°C,15%)5fr 


6.0 


5.1 


6.8 


39 






**—7 b 

— > 


Ni/TiHa 60/40 


8.0 


nun v t*-' 1 U/^o J 1 u yj 


b. 8 


5.0 




40 


A1N 






Ag/Cu/Zr 72/28/5 


lOum 


7 v Wt (80°C,103S)4 


7.3 


6.8 


8.0 


41 


A1N 


^?Cu 




Ag/Cu/Zr 72/28/10 


lOwm 


7 v K(81TC, 1036)6 


8.0 


7.5 


8.6 


42 


A1N 




D 


Ag/Cu/Zr 72/28/30 


9am 


7 v ®?(80°C, 10^)7 


7.6 


6.9 


8.2 


43 


A1N 


^> 


V 


Ag/Cu/Ti 72/28/15 


9fim 


7 v ffi(70X:, 10%)30 
& 


7.1 


6.5 


8.0 



-15- 



31 



(16) 



«Mfr2 5 9 4 4 7 5f 

32 





t7 














kg/on) 


?5 * 


m 


ft 










vag/d) 


mmmm 






(a 










** 


44 


AI2O3 




> 


Ag/Cu/Ti 


72/28/5 


9/im 


y v g?(7o o c,io%)io 
& 


9.0 


7.7 


10.2 


45 


A1N 






Cu/Ti 


95/5 


15/im 


NaOH(45 p C,20%)5^F^ 


pr Q 


0. D 


5.0 


46 


A1N 




1 — ■ -ilI.TDJi*. 


Ni/Ti 


60/40 


9 m m 




5.8 


6.3 


5 2 


47 


A1N 




Ag/Cu^ 
^t§£Zr 


Ag/Cu/Zr 




Ag/Cu:ll 

il in. 7r 12 
Mm, 


7y&(80*C,10%)53s 

*H B UX. 1 J ~X 


8.1 


7.6 


8.5 


48 


A1N 




Ag/Cu^ 


Ag/Cu/Zr 


— 


Ag/Cu:7 
Mm, Zr :4 

if m 

fJ. Ill, 


7 9 |fe(801C,iaX)7#\ 


7.7 


7.1 


8.8 


49 


A1K 




Ag/Cu^- 
£S£Ti 

— y 


Ag/Cu/Ti 


— 


Ag/Cu:6 
Mm,Ti :2 
Mm, 


(20%)CDzl®(70X5).30 

55" 


7.0 


6.6 


7.9 


50 


AUO3 




Ag/Cu^r 
£?g£Ti 

IS?* 

— > 


Ag/Cu/Ti 




Ag/Cu:6 
Mm,Ti:2 
Mm, 


(20%)OTzS^(70°C), 
5# 


9.0 


7.7 


10.0 



-16- 



(17) 



#W=2 5 9 4 4 7 5t 



[f II] 
(Q) 



ZZZZZ2ZZZZZZZZ>3 



zzzzzzzzzzzzza-2 

(0) 



~1 



[S2i] 

(a) 

T7A V7P[ Y7W Z 



(a) 



1ZZZZZZZZZZZZZZ 
(b) 



ZZZZZZZZZZZZZZ.2 



uzzzzzzuzzzz 



-5 
-3 

-1 



r 



(b) 13b.13o 



-1 



- , EZZZZZZZZZZZg g ^ 

4 ' LA 



(C) 



ZZZZZZZZZZZZZ^3 



>/////////////. 



1.1 < d) 3 9 



n 

2 
]-4 



(C) 

7 

-1 



EZZZZZZZZZZ2—2 



12b 



(C) 



J^T3^rtTZZ^3 3 

-1 



EZZZZZZZZZZZ^ \V //////// Z ZTZSr* 



1H 



2 



11 



2 



~~ i\ i — i rrV 



1 L(d) 



-1 



11 



3- 



(e) 



V7A 77A 77Zkl 



x 8 11 2 
■10 



TEZZZZZZZZZZZa^ 1 ffZgZZZZZZZZZffi 1 

< ( £ — " ' / — k 8 



(6) 



VTA V7A V77\ 



/3 



(6) 



EZZZZZZZZZZZZ 



8 



-1 



P773 F773 PZaZ 



1.0 

3 



2 
^8 



EZZZZZZZZZZZZ 



J-1 



4^2 
8 



-17- 



(18) 



#8= 2 5 9 4 4 7 5f 



Ii4i] 



«1) 



VTA Y771 777?/* 



TZ2ZZZZZZZZZZ2Z2. 
(b) golgb 



L 



YZZZZZZZZZZZL 



14b 



Jv-14 



^ZZZ^777^77^ 

JZZZZZZZZZZZZZF-2 



15b 



11 (d) 



> 



ce) 



8 

to 



yzzzzzzzzzzzm 



^.1 

•2 



^8 



7D> b^-vO$E£ 



(72)»93# jjpjgi ft£ (56)$*£It ^ BB57 — 50490 (J P, A) 

*^«pnrBaflTmmr3Ti 5#i-^ m» 

(72)§§B^# ^# & 

^JKtlWEBTtTfiEHT 3T§5f If «^ 

(72)#£BJ3# MEB fD# 

m^fPBTBB7!T^flBT3Tl 5#1^- 



-18- 



rich, bo 


BS61 




□77 C * 

Bg64 


fkt BO 


D77C/"\ 

HdoO 


Act: 


HB60 








Ha 59 


Oct HH 


□77 r- -» 

BB63 


fkt HH 


BB60 


4ft HH 


By 62 




□77 «n 

BB63 


dtfe. HH 


BS60 


Oct HH 


Ha 60 


re m 


BB62 


0d=. HH 
WHS 


BB63 


4ct HH 

wm 


Pfc5D4 




BB62 




BB58 


#ns 


BB62 




BB54 


#P3 


B361 



121489 (JP, A) 
54798 ( J P, A) 
195068 ( J P, A) 
177635 ( J P, A) 
42370 ( J P, A) 
83984 ( J P, A) 
169348 (JP, A) 
108376 (JP, A) 
168694 (JP, A) 
239166 ( J P, A) 
33269 (JP, A) 
166275 (JP, A) 
104696 ( J P, A) 
248780 ( J P, A) 
24078 ( J P, A) 
167264 ( J P, A) 
168293 ( J P, A) 
264689 ( J P, A) 
103568 ( J P, A) 
82493 ( J P, A) 



